Information processing in the dentate gyrus.
The dentate gyrus is viewed as playing a major role in the generation of epileptiform activity. The ramifications of disrupted neuronal activity in the dentate gyrus are discussed with emphasis on the role of the dentate gyrus in processing sensory information. Several features of conditioned auditory-evoked potentials reflective of activity in the perforant path are described with respect to the activity of dentate granule cells. Comparisons of the sequential changes which occur in the perforant path synaptic activity and dentate granule cell discharge reveal an inverse relationship between synaptic input from the perforant path and degree of cell firing on any given trial. This inverse relationship is addressed in terms of extra-hippocampal projections to the cortex as well as recurrent connections to the enthorhinal area and the cells of origin of the perforant path. It is concluded that the perforant path regulates the response of the dentate granule cells to sensory input from the neocortex by decreasing synaptic drive when granule cell activity is high and increasing that synaptic drive when granule cell activity is low. This extra-hippocampal control of perforant path activity serves to 'clamp' the dentate granule cell response rate within a tightly controlled range to guarantee that granule cells will have some response capacity to 'unexpected' sensory experiences.